Introduction
The theory on asset pricing can be traced back to the seventeenth century when Bernoulli (1738) proposed that the value of an asset can be determined by assessing the utility that it yields rather than determining its value based on its price. Modern financial theory is based on three central assumptions: markets are efficient, arbitrage opportunity exists and investors are rational.
CAPM propose that the expected return on an investment in the risky asset is influenced by two types of risks: systematic risk (non-diversifiable risk) and unsystematic risk (diversifiable risk).
Asset pricing models provide a meaningful measure of the expected return of an asset which the investor gets by taking on a certain level of risk. Once the expected return is calculated by using an asset pricing model, the future cash flows of the asset can be discounted to their present value employing the same rate of expected return in order to estimate whether the asset is overvalued or undervalued.
An exhaustive literature exists in support and against the validity of CAPM and the empirical evidence has shown that the relevance of CAPM differs in developed and emerging markets. This papers aims to test the validity of the capital asset pricing model for companies listed at the Pakistan stock exchange (PSE) before, during, and after financial crisis.This research study is the comparative research study in which validity of CAPM is tested during three different periods including period i. i. What is the validity of the estimating future returns based on CAPM before the financial crisis? ii. What is the validity of the estimating future returns based on CAPM during the financial crisis? iii. What is the validity of the estimating future returns based on CAPM after the financial crisis?
This paper is of practical significance the financial advisors and individual investorsmaking some predictions about the future and, therefore, affect their financial advice and investment decision making. The result of this paper can also help in determining the risk-return relationship as an essential part for many financial applications and key components.
Literature Review
The CAPM conveys the notion that securities are priced so that the expected returns will compensate investors for the expected risks.There are two fundamental relationships: capital market line and security market line The model is an extension of Markowitz's (1952) portfolio theory. Sharp (1965 ), Linter (1965 and Black et al (1972) are the researchers who developed the CAPM based on the assumptions and notions of portfolio theory.
 Market has many investors  They are investing in the same time period  Sale has no tax on it  Market has no labor cost  All lend and investors borrow unlimited risk free Prices  Investors are rational  Investors of all as equal and about the same expectations of investors expected revenue Period (1975 Period ( -1996 . They found that in more detail results of the model GARCH, CAP expected to announce the return of comparables model. Raei and Mohammadi (2008) A NASDAQ stock market valued the company to analyze the data, since 1994. They came to the conclusion that period twelve year him method for calculating the return expected in 2005 change; CAPM is only useful or calculating the cost of equity.
Arguments against (CAPM)

Methodology and Sampling
Aim of this study is to test the validity of CAPM before financial crisis of 2008, during period of financial crisis and after the financial crisis and for this 50 different companies were selected from PSE (Pakistan Stock Exchange). This research therefore provides the comparative analysis of three different periods. The reasons for selecting this time period is the availability of data during this period of time and during August, 2008, the PSE index was starting moving downward at its extreme and stock market was unable to normalize for 8 to 9 months.
Population andSample
During first stage, 10 different sectors from 35 sectors of PSE were selected at random. The sample taken during course of this study for analysis and achievement of set goals and objectives was comprised of 50 different companies, 5 from every sector. The sampling method used to select the companies for data collection was multi-phase random sampling.
Data Sources
Different secondary data sources are used to collect the data and for this study secondary data is collected through internet and websites specifically from the website of PSE and Business Recorder. Types of data collected for analysis include daily stock prices for three different periods, market index for these periods, and 3 months T-Bills rate for mentioned period.
Calculation of Stock Return
Daily stock return for each of 50 stocks for three different periods was calculated based on daily closing prices. For example to calculate the market return at time t, closing prices of stock at time t-1 was deducted from closing prices of that stock at time t and then divided by closing price at time t-1. In other words formula used in this regards was as follows.
Return of Stock 1 at Time t= (Closing Price of Stock 1 at time t -Closing Price of Stock 1 at time t-1) / Closing Price of Stock 1 at time t-1
Calculation of Market Return
As mentioned earlier, in order to calculate the market return or return on market portfolio, PSE 100 index was used. For this purpose daily values of PSE 100 index were used for three periods and calculate the market return. Market return was calculated through daily closing of PSE 100 Index for example to calculate the market return at time t, PSE 100 index at time t-1 was deducted from closing value of PSE 100 at time t and then divided by closing value of PSE 100 index at time t-1 to convert it in percentage. The formula used for calculating market return at time t, is summarized as under.
Market Return at Time t= (Closing Value of PSE-100 Index at Time t -Closing Value of PSE-100 Index at Time t -1) / Closing Value of PSE-100 Index at Time t -1
Regression Model
After calculating the daily stock returns and market returns, regression was used to calculate the market beta. In other words, both daily stock return and daily market return were regressed by using MS Excel. Regression analysis resulted into calculation of Beta for individual stock. The beta for individual stock was used to apply the CAPM. Table 1 is summarizing beta for each stock.
Risk Free Rate of Return
The risk free asset in order to calculate the expected or required rate of return through application of CAPM is an asset which yields certain returns. Practically and in reality, there is no any asset exists in Pakistan market that has certain return and risk free asset proxy investors use the government issued securities. Therefore return on these, government issued securities can be used as proxy for risk free rate of return. Even government issued securities in Pakistan are also facing the inflation risk. For this purpose, in this study, 3 months T-Bills rate issues by government was taken as proxy to risk free rate. 3 months T-Bills rate available on secondary data sources was monthly rate therefore was annualized by using formula of effective rate of return and it was assumed that for particular month, rate remains same.
Model Specification (CAPM-Single Factor Model)
The CAPM (Capital Asset Pricing Model) provides the non-diversifiable risk asset and systematic or market risk is represented through beta. In case if the investor formulate well-diversified portfolio of securities or assets, the Capital Asset Pricing Model can be used for quantification of relationship between assets beta and corresponding expected returns. In case if the investor is exposed to the systematic or non-diversifiable risk while making investments in portfolio, then the portfolio beta is the defining factors of expected or required return. The CAPM has underlying assumption that the market beta is the only risk factor, has been priced in stock returns. The single factor CAPM used during course of this study in order to determine the expected or required rate of return on investment is summarized as under.
……………………………………………………….. (i)
With t = 1, 2, 3…, T In this equation, the R it is representing the required or expected return on stock i in time t. R f is representing the risk free rate of return which in this case is the rate of return on 3-Months T-Bills, R mt -R f is representing the market risk premium. Finally the coefficient β 1t is representing the risk sensitivity of returns for market risk and is determined through regression and summarized in table1.
Similarly, for testing the CAPM, multivariate regression framework was used through transformation of equation above. The transformation of equation above is made into simplest model of time series which is summarized as under.
………………………………………………….(ii) …………………………………………………………. (iii)
In equation above, the ER it = R it -R f is representing stock return at point in time t. α i is representing the value of regression equation's intercept and summarizes the non-market component of return. ∈ t is representing error term. The error term in this case refers to the random return component which is due to the unexpected events related to the particular security i. For the sake of simplification, the assumption was made that ∈ t has multivariate normal distribution and therefore it is identically and independently distributed over period of time. The model summarized above is the single factor model, used for individual security. This model can also be used for the stock portfolios and for this purpose, by replacing i with p for representing the portfolio of stocks, the single factor model for portfolio would be as follows.
……………………………………………………….(iv)
In equation above the ER pt is representing portfolio's excess return time t, and α p is representing the average of all individual alphas of the stocks included in the portfolio.
Hypotheses
H1: Individual stocks registered at PSE were fairly priced before the period of financial crisis: 2005-07. H2: Individual stocks registered at PSE were fairly priced during the period of financial crisis: 2008-10. H3: Individual stocks registered at PSE were fairly priced after the period of financial crisis: 2011-13. Table 1 is representing the CAPM regress on 50 selected securities from 10 different randomly selected sectors of PSE. The CAPM assumes that beta of market portfolio is the single and only risk factor, explains the cross-sectional variation of expected stock returns. The results of analysis however suggested and revealed that there is weak relation between average return on securities and the market beta. Additionally, the coefficient of all securities is insignificant with exception of only 5 securities including NBP, PCAL, ENGRO, PGCL and DAWH were significant at 10% level of significance. The regression interception (α) of 40 out of 50 securities was significant. This shows that for these securities, the CAPM significantly understates the returns on securities. The securities for which CAPM is understating returns are major players in their respective sectors.
Results and Discussions
For the CAPM Model to hold, the intercepts of regress should be zero. But the analysis suggested that for 50 out of 50 securities have non-zero regression intercept therefore there might some other factors that affect the returns of securities. This is contrary to the preposition of Sharpe (1964) that the only factor explaining the cross-sectional variation in expected return of an asset is the market risk. It has also been observed during course of analysis that the value of R 2 calculated for all the 50 securities is very low. Specifically, during the period of financial crisis the value of R 2 is very low showing that there are other factors that determine the return on securities other than that of market risk. The overall findings of research and analysis suggested that the market risk in PSE market is not the only factor that can explain the cross-sectional variation of expected returns and during period of financial crisis, the CAPM does not hold i.e. unable to determine the fair prices of securities. In other words, during normal circumstances i.e. during period 1 and period 3, CAPM determined the fair prices of securities or securities were fairly prices but during period of financial crisis i.e. during 2008, 2009 and 2010, the CAPM was unable to determine fair prices of securities in market or securities were not prices fairly and were either overprices or underpriced significantly.
It is observed that the market return during period 1(2005-07) shown positive trend and intra-day market return calculated based on PSE-100 index shown irregular trend i.e. positive and negative but during period 1 as a whole, positive trend is observed in intra-day market return. During period 2(2008-10), the PSE-100 index declined and shown high variation therefore the intra-day market return declined during period of financial crisis. During period 3(2011-13), The indexes increased due to improved market activities, trading and demand for different stocks, increased investment in stock market and moved the stock slightly up. It has observed that during period 3, the intra-day market return improved and shown positive trend. The results summarized in table 1 are tested at 10%, 5% and 1% level of significance and results shown that during period 1 i.e. during 2005 to 2007, 21 out 50 securities were significant at 1% level of significance while 12 out of 50 securities were significant at 5% level of significance while remaining 17 securities out of 50 were significant at 10 percent level of significance. During period 2 i.e. 2008 to 2010, 26 out 50 securities were significant at 1% level of significance while 15 out of 50 securities were significant at 5% level of significance while remaining 9 securities out of 50 were significant at 10 percent level of significance. During period 3 i.e. 2011 to 2013, 19 out 50 securities were significant at 1% level of significance while 10 out of 50 securities were significant at 5% level of significance while remaining 21 securities out of 50 were significant at 10 percent level of significance.
Conclusions
The Capital asset pricing model is easy to use model and is helpful in providing the first-hand information about the security's risk to investors. The results of the study showed a weak relationship of CAPM between the beta and the average market return of individual stock. The coefficient of all securities selected for period 1 and period 3 were insignificant except 3 securities including ENGRO, ATHL and PGCL which were significant at 10 percent level of significance.The critical analysis of prices fluctuations for every selected security (50 stocks from PSE were selected at random), it is observed that stock prices during 2008 to 2010 were decreased. The analysis of calculated return on individual stocks suggested that investors, on average, experienced negative returns during that period. From 2005 to 2007 prices of individual stocks have shown irregular trends, therefore, investors had experienced irregular stock returns. The price behavior of different stocks from 2011 to 2013 was fluctuating as well. Therefore, it is clear from the above discussion that the CAPM was not able to predict the fair stock prices before the period of financial crises , during the period of financial crises and after the period of financial crises (2011-13), therefore, our findings are consistent with the findings of Wong (1993 ), Hordal&bjorn (1998 ), Gomez and Zapatro (2003 ), Laubscher (2002 ), Bhatii&Hanif (2010 ), Javid and Eatzaz (2008 and Hanif (2010).
Recommendation and Future Research Area
CAPM takes the beta of stock as sole factor to explain the risk variation in the market, which is the major reason for it non-applicability in the determination of stock prices. It is, therefore, recommended that investors should use some other models (GARCH, APT) to predict the stock prices in Pakistan.
Further studies may be conducted by taking different time periods and larger samples as well as some other financial models may be applied to predict the market prices of stocks in Pakistan and in other countries.
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